168                                  PHYSICS OF THE AIR
tion, are distinctly extratropical; the extratropical, on the other hand, never invade the region of the tropical nor assume its distinctive characteristics, (g) The pressure drop of the tropical cyclone generally begins with the winds; in the extratropical it usually begins much sooner, (h) The tropical cyclone has no anticyclone companion; the extratropical usually has—to the west.
Place of Occurrence.—Tropical cyclones occur over the warmer portions of all oceans except, possibly, the south Atlantic. They are most numerous, however, in the west Atlantic (including the Gulf of Mexico), Bay or Sea of Bengal, and west Pacific (including the China Sea), where their annual frequencies are, roughly, about 4.8, and 24, respectively. They seldom originate closer than 5° or 6° to the equator but most frequently between latitudes 10° and 20°, and always, or nearly always, as shallow disturbances in a region of unsettled weather and increasing convectional showers in a belt of doldrums, hence, at higher latitudes during summer than during winter when, indeed, they seldom occur at all.
Size and Shape of Storm.—The diameter of the tropical cyclone varies greatly. Near their origin some storms may be no more than 80 kilometers (50 miles) across, while others, when well developed, may have diameters of 300 to 1500 kilometers (187 to 932 miles). The clouded area incident to typhoons, always much more extensive than the surface storm, may be even 3000 kilometers (1864 miles) across.
The shape of the storm as given by any single isobar, except the very outer ones, commonly is nearly circular. The several isobars, however, are not concentric, but all crowded in the direction of that anticyclonic region which the storm, as a whole, then is skirting, hence, usually on the poleward to eastward side, in the direction of the neighboring " high-pressure belt/7
Direction of Wind.—The direction of the surface wind is spirally in at an angle of 30°, roughly, to the isobars, counter-clockwise in the northern hemisphere, clockwise in the southern. At an elevation of only 700 to 800 meters the inflow is said to cease, and above this level the circulation is outward. These horizontal motions, aided by the drag of the centrif-ugated • droplets, necessitate a correspondingly strong upward component around the vortex or inner portion of the storm, and a slower downward component over a much greater surrounding area.
Velocity of Wind.—The velocity of the wind in a tropical cyclone also varies greatly from one storm to another, and even more from one to another portion of the same storm. Near the center, or within the eye, of the storm, which may have any diameter from 8 to 50 kilometers (5 to 31 miles) or more, the wind is very light and the sky clear or only partially covered with high clouds. Away from this center, especially on the right hand side, (going with the storm), the winds often reach

